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Overview and motivation
Positioning systems
? GPS
? WiFi
? INS
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Inertial sensors and measurements
Inertial Measurement Unit 
(IMU)
? Compass
? Gyroscope
? Accelerometer
? Barometer
Measurements :
? Velocity
? Azimuth
? Altitude
? Time
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Problem formulation
Localisation
IMUDB
Localisation aided by Map-Matching
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Methodology
IMU
DB
Localisation
Bayesian inference
Link-node model
Polygon
Graph
Pre-processing
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Map database
? Link-node model
? Graph representation
of the building
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Pre-processing of raw measurements
Parameters:
• Stride length
• Stride direction
• Stride elevation
• Velocity variance
Straight walk
Turn
Stairs
IMU measurements:
? Velocity
? Azimuth
? Altitude
? Time
Stop 
Obstacle
Elevator
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Trajectory modeling
? Detect specific points
? Determine pivot points
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Pre-processing of raw measurements
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Speed analysis to detect vertical movements
Output
?Polyline
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Bayesian inference
? State space model :
likelihood prior
posterior
evidence
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- measurement errorzt
- characteristics of pair (xt,xt-1) in DBh(e(i),e(i+1))
- measurement vector from polylineyt
- state vector, id of the edge at time txt
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Algorithm implementation
Recursive estimation of the weight of each edge when new measurements 
become available. 
Initialization
Measurement Update
Normalization
Prediction
Estimation
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Algorithm implementation
Initialization
Measurement Update
Normalization
Prediction
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Recursive estimation of the weight of each edge when new measurements 
become available. 
TRISTAN VI
11.6.2007
Likelihood
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Algorithm implementation
Recursive estimation of the weight of each edge when new measurements 
become available. 
Initialization
Measurement Update
Normalization
Prediction
Estimation
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Algorithm implementation
Recursive estimation of the weight of each edge when new measurements 
become available. 
Initialization
Measurement Update
Normalization
Prediction
Estimation
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Candidates for the next link, initialized with unit weight
Ivan Spassov
Michel Bierlaire
Bertrand Merminod
Convergence
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Tests
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Example 2/13
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Results localization
? Localization after 120m
DB total length : 1300m (202 links)
? Vertical links – crucial elements
?Precision
Function of the length of the estimated link
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Personal Tracking
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Tests
? Robustness
? Robustness
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Conclusions and perspectives
?
• Fully autonomous localisation process;
• Inertial measurements only;
• Entire PDF of location is used, involving all the samples into the 
computation at every moment;
?
• Modelling of more sophisticated movements of the person;
• Real-time implementation of the process;
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